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Study the two-particle correlation functions
will shed light on the physics in heavy ion col-
lisions ! since the observed probability of two
particles close to each other not only depends on
their nature of quantum statistics but also on the
collision dynamics, ? specifically it depends on
the space-momentum correlation. Experimental
findings are that the extracted size parameters
decreases as the transverse momentum increases.
This was attributed to the hydro type collective
flow that developed in heavy ion collisions. *

However, the dependence of the HBT size-
parameters on transverse momentum has also
been observed in et + e~ and h + p collisions.
4 Those observations have shed strong doubt on
the above explanation. In order to gain some
insight on the issue, we study the pion correla-
tion functions as a function of pair transverse
momentum for three colliding systems: p + p,
571+ 9%, and Au + Awu central collisions at the
RHIC energy. RQMD(v2.4) event generator was
used to populate the events and an after-burner
was used to make the correlation functions. Only
pions from mid-rapidity (|y| < 1) are used in the
study. The results are shown in the figure.

It can be see that the HBT size-parameters
from all colliding systems are decreasing as p;
increases (filled symbols in the figure). In the
longitudinal direction the rates of the decreas-
ing are the same for all of the systems consid-
ered here, indicating that the behavior is driven
by the initial condition. On the other hand,
in the transverse direction, how fast the size-
parameter decrease as a function of pr depends
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Figure 1: The pion HBT size parameters Rg;qe
and R, as a function of pair transverse mass
mq for p + p (triangle), Si + Si (square) and
Au + Au (circle) collisions at /s = 200 A GeV.
The filled and open symbols represent the val-
ues extracted from normal events and transverse
coordinates rr and momentum pr randomized
events, respectively.

on the size of the colliding system. Clearly, in
high energy collisions, particle production im-
plies space-momentum correlation which leads
to the pr dependence.® After the correlation is
removed, by randomizing the space and momen-
tum vector, the dependence disappears, see open
symbols in the figure.
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®The detailed dynamics for the correlation may be dif-
ferent: for elementary collisions, it may arise at the
hadronization while for heavy ion collisions, it comes
from the combination of the hadronization and late stage
hadronic rescatterings.



